Expression, purification, and characterization of the Degludec precursor DesB30.
Diabetes is a chronic metabolic disease, for which recombinant human insulin is the most effective and mainstream treatment. DesB30 is an insulin analogue in which the B chain lacks amino acid 30 (Thr) compared with human insulin. This analogue can be used to produce the long-acting insulin Degludec or Detemir. In this study, a spacer peptide was added before the sequence of DesB30 and the C-peptide was replaced with AAK, a short connecting peptide. The target gene was cloned under the control of AOX1 and expressed as a secretory protein in Pichia pastoris. A high-yield recombination strain was selected by screening for resistance to G418. The basal salts medium was optimized and a lower salt concentration medium was found to show the best effects. Both media were used to compare the yield of high-density fermentation. The maximum yield reached 4.51 g/L in 1/2 basal salt medium, which is the highest reported yield to date. The insulin precursor, which is single-stranded, was purified by weak cation exchange chromatograph and preparative reversed-phase high-performance liquid chromatography (RP-HPLC), from which 73.39% of product was recovered at over 95% purity. The double-stranded protein (DesB30) was obtained by digesting the insulin precursor with trypsin. Using preparative RP-HPLC, the product was obtained with over 95% purity. Finally, the structure of DesB30 was confirmed.